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An Apparatus of Exhaust Gas Rec irculation Valve for An 

Internal Combustion Engine 

Technical Field 

5 The present invention relates to an apparatus of 

Exhaust Gas Recirculation (EGR) Valve for an internal 
combustion engine. Particularly, the present invention 
relates to an apparatus of EGR valve for preventing the 
thermal effect on a plastic intake manifold due to high 

0 temperature of recirculating gas. 

Background Art 
An Exhaust Gas Recirculation (EGR) control is a 
control system for reducing NOx of exhaust gas, A passage 

5 is provided for recirculating exhaust gas between an 
exhaust manifold and a downflow portion of a throttle 
valve of an intake manifold. An EGR valve or a flow 
control valve for regulating the proper volume of the 
recirculating gas is provided on the passage. 

0 In general, an intake manifold is made from aluminum 

casting. Also, the EGR valve is made from aluminum 
casting. That results ' in heavy weight of the engine, 
thereby causing the rate of fuel consumption to be 
increased. 

5 To solve the problem, a metal intake manifold was 

substituted with a plastic intake manifold in a 
conventional technique. However, as shown in Figure 5, 
since EGR adapter 20P having EGR valve 210P contacts with 
a frame 10P of an intake manifold made from a plastic 

0 material, and the heat of the high temperature exhaust gas 
is directly transferred to the plastic flame 10P, the 
intake manifold seems to deform or deteriorate within its 
mechanical character . 

Further, to solve the problem an exhaust gas passage 
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is installed by being detoured near an outside of the 
cylinder head. However, various parts can not be installed 
near the high temperature exhaust gas pipe so voluminous 
space of the engine compartment is necessary. 
5 It is an object of the present invention to provide 

an apparatus of EGR valve for an internal combustion 
engine to solve the above problems. 

It is a further object of the present invention to 
provide an apparatus of EGR valve for an internal 

10 combustion engine in which the thermal effect on a plastic 
intake manifold due to high temperature of recirculating 
gas is prevented. 

It is a further object of the present invention to 
provide an apparatus of EGR valve for an internal 

15 combustion engine in which the space in the engine 
compartment can be efficiently utilized. 

In order to achieve the above objects of the present 
invention, an apparatus of Exhaust Gas Recirculation Valve 
comprises an intake manifold mounted on an outer wall of 

20 an engine cylinder head and having a first flange at one 
end of the intake manifold; and an exhaust gas 
recirculation valve for delivering exhaust gas discharged 
from a combustion chamber of the engine to the intake 
manifold; the exhaust gas recirculation valve attached on 

25 the first flange by an adapter having a second flange; 
wherein a gap is provided between a first border of the 
first flange and a second border of the adapter, thereby 
interrupting heat transfer, the first border facing to 
the adapter and the second border facing to the first 

30 border. 

Further, the gap is spaced evenly between the first 
border and the second border. 

Furthermore, the gap has a depth by partial contact 
with the first flange and the second flange. 
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Further, the exhaust gas of combustion chamber is 
delivered to the Exhaust Gas Recirculation Valve through 
a passage formed in a cylinder head. 

Brief Description of the Drawings 
Embodiments of the present invention will hereinafter 
be described, by way of example, with reference to the 
accompanying drawings in which: 

Figure 1 is a perspective view illustrating that an 
Exhaust Gas Recirculation Valve is assembled with an 
intake manifold according to the present invention; 

Figure 2 is a front view of an EGR valve assembled 
with an intake manifold of Figure 1; 

Figure 3 is a horizontal cross-sectional view of an 
EGR valve attached on a cylinder head along line 3-3 of 
Figure 2; 

Figure 4 is a graph illustrating heat transfer 
between an intake manifold and an EGR valve according to 
the present invention; and 

Figure 5 is a front view of an EGR valve assembled 
with an intake manifold according to the prior art. 

Best Mode for Carrying out the Invention 
Figure 1 illustrates the present inventive Exhaust 
25 Gas Recirculation (EGR) valve 200 and an intake manifold 
100 assembled with the EGR valve 200. The intake manifold 
100 is integrally molded with a plenum chamber 18 made 
from a thermoplastic material. Furthermore, the intake 
manifold 100 has a frame 10 integrally molded at an 
30 attaching portion of the cylinder head 400. A first flange 
12 which is assembled with a second flange of EGR valve 
body that is illustrated later is integrally molded to the 
intake manifold frame 10. 

The EGR valve 200 is comprised of a body 210 and an 
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adapter 20 in which the body 210 is attached to the engine 
cylinder head 400 by a bolt (not shown) through a hole 24. 
Furthermore, the adapter 20 has a second flange 22 
enabling the adapter to be placed on the intake manifold 
5 frame 10. Also, the adapter 20 is made from aluminum. 

The adapter 20, moreover, has a nipple 27 which is 
connected with the plenum chamber 18 by an exhaust gas 
recirculation pipe 26. On the other hand, a nipple 270 is 
formed at the EGR body 210 and is connected with a 
10 throttle body (not shown) attached to the plenum chamber 
18 by an vacuum pipe (not shown) . 

Figures 2 and 3 show the EGR valve assembled with the 
intake manifold frame 10. 

The frame 10 of the intake manifold 100 is mounted on 
15 an exterior wall of the cylinder head 400. At this time, 
to prevent leakage of mixed fresh air intaken into the 
cylinder head 400, a gasket 410 is provided around a 
passage 14 of the frame 10. On the outward exposed surface 
of the frame 10 the second flange 22 of the adapter 20 is 
20 attached with the interposed gasket 110. At this time, 
another gasket 420 is interposed between the cylinder head 
400 and an inward exposed surface of the adapter 20. 
Thereafter, the intake manifold 100 and the adapter 20 are 
mounted on the cylinder head 400 by a bolt (not shown) 
25 which is inserted in a hole 16A of the second flange 22 
and a hole 16 of the first flange 12. An exhaust gas 
passage 50 formed in the cylinder head 400 is coaxially 
arranged with a passage 28 formed in the adapter 20 for 
receiving exhaust gas through the exhaust gas passage 50. 
30 Further, the adapter 20 is closely assembled with the 
cylinder head 400 by a bolt (not shown) inserted in the 
hole 24 of the adapter 20. 

A first border 12E of the flange 12 is spaced from a 
second border 22E of the EGR valve adapter 20. The space 
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or gap 40 is formed in an equal distance between the first 
border 12E and the second border 22E. In the embodiment, 
the size of the gap 40 is 3mm to 5 mm. That is, the gap 40 
is configurated as a channel in which a shelf of the 
5 channel is covered with a second flange 22 of the adapter 
20. Air is freely communicated through the inside of the 
channel or the gap 40. 

The Exhaust Gas Recirculation Valve mounted by the 
same construction as above is operated as follows. High 
10 temperature exhaust gas discharged from a combustion 
chamber (not shown) of the engine flows into the passage 

28 of the EGR adapter 20 through the passage 50 formed in 
the cylinder head 4 00. Heat of the high temperature 
exhaust gas in the passage 28 is transferred to the 

15 aluminum adapter 20, and the adapter 20 changes with the 
high temperature. However, it is difficult for heat of the 
adapter 20 to be transferred to the intake manifold 100 
because of the gap 40 formed between the thermoplastic 
flange 10 and the adapter 20. 

20 On the other hand, a passage (not shown) formed in 

the EGR valve body 210 is opened by a vacuum in the plenum 
chamber 18. Thus, exhaust gas of the passage 28 passes 
through the EGR valve body 210 and flows into the passage 

29 of the adapter 20. The gas of the passage 29 flows into 
25 the plenum chamber 18 through the pipe 26 in order to be 

mixed with fresh air flowing into the plenum chamber 18 
through a throttle valve (not shown) . Therefore, the mixed 
gas flows into a combustion chamber (not shown) through 
the intake manifold 100. Thus, due to heat capacity of CO : 
30 included in the mixed gas, the maximum temperature of 
combustion gas is decreased, thereby reducing volume of 
NOx. 

According to the present invention as described 
above, since an adapter of EGR valve, through which high 
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temperature exhaust gas has flowed, has a predetermined 
gap with respect to an intake manifold made from plastic, 
the plastic intake manifold is not affected by the heat of 
exhaust gas, and thus deformation of the intake manifold 
5 is prevented, thereby increasing reliability of the 
engine . 

Further, since a passage through which the exhaust 
gas discharged from a combustion chamber enters into EGR 
valve is formed in a cylinder head, the space in the 
10 engine compartment is efficiently utilized and also 
mounting of the engine is convenient, thereby increasing 
productivity . 

Furthermore, since an intake manifold and a plenum 
chamber are made from light weighted plastic, weight of 
15 the engine is lighter, thus reducing the fuel consumption 
ratio . 
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CLAIMS 

1. An apparatus of Exhaust Gas Recirculation Valve 
comprising: 

an intake manifold 100 mounted on an outer wall of a 
5 cylinder head 400 and having a first flange 12 at one end 
of said intake manifold 100; and 

an exhaust gas recirculation valve 200 for delivering 
exhaust gas discharged from a combustion chamber of an 
engine to said intake manifold 100; 
10 said exhaust gas recirculation valve 200 attached on 

said first flange 12 by an adapter 20 having a second 
flange 22; 

wherein a gap 40 is provided between a first border 
12E of said first flange 12 and a second border 22E of 
15 said adapter 20, thereby interrupting heat transfer, said 
first border 12E facing to said adapter 20 and said second 
border 22E facing to said first border 12E. 

2. The apparatus of Exhaust Gas Recirculation Valve 
20 according to claim 1, wherein said gap 40 is spaced evenly 

between said first border 12E and said second border 22E. 

3. The apparatus of Exhaust Gas Recirculation Valve 
according to claim 2, wherein said gap 40 is 3 mm to 5 mm. 



25 



30 



4. The apparatus of Exhaust Gas Recirculation Valve 
according to claim 1, wherein said gap 40 has a depth by 
partial contact with said first flange 12 and said second 
flange 22. 

5. The apparatus of Exhaust Gas Recirculation Valve 
according to claim 1, wherein said intake manifold 100 is 
made from a thermoplastic material. 
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6. The apparatus of Exhaust Gas Recirculation Valve 
according to claim 5, wherein said first flange 12 is made 
from said thermoplastic material. 

5 7. The apparatus of Exhaust Gas Recirculation Valve 
according to claim 1, wherein said adapter 20 is made from 
metal . 

8. The apparatus of Exhaust Gas Recirculation Valve 
10 according to claim 1, wherein exhaust gas of combustion 
chamber is delivered to said Exhaust Gas Recirculation 
Valve 200 through a passage 50 formed in said cylinder 
head 400. 

15 9. An apparatus of Exhaust Gas Recirculation Valve 
comprising : 

an intake manifold 100, made from a thermoplastic 
material, mounted on an outer wall of a cylinder head 400 
and having a first flange 12 at one end of said intake 

20 manifold 100; and 

an exhaust gas recirculation valve 200 for delivering 
exhaust gas discharged from a combustion chamber of the 
engine through a passage 50 formed in said cylinder head 
400 to said intake manifold 100; 

25 said exhaust gas recirculation valve 200 attached on 

said first flange 12 by a metallic adapter 20 having a 
second flange 22; 

wherein an even distance gap 40 is provided between 
a first border 12E of said first flange 12 and a second 

30 border 22E of said adapter 20, thereby interrupting heat 
transfer, said first border 12E facing to said adapter 20 
and said second border 22E facing to said first border 
12E, and said gap 40 being 3 mm to 5 mm. 
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